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Ab s t r a c t  
The diagnostic assessment of water sanitary state is based mainly on the cultivation of bacteria retained on membrane filters. However clas­
sical microbiology methods have a lot of disadvantages. More and more frequently, rapid detection and identification of pathogens present 
in water is based on molecular biology techniques. The aim of this study was to determine the effectiveness and usefulness of a real-time 
PCR method, when compared to the recommended bacteria culture method, in diagnostics of pathogens in water samples. The research 
concerned the detection and identification of main sanitary indicators of water such as: Salmonella spp., Escherichia coli, Staphylococcus 
aureus and Clostridium perfringens. The analyses were conducted in water samples contaminated with the reference materiał (the afore­
mentioned bacteria) and real environmental samples, which were examined for the presence of nucleic acid of: Salmonella spp., E. coli, 
S. aureus and C. perfringens using a real-time PCR method.
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Water is not considered to be the habitat of patho­
genie bacteria, such as: E sch erichia coli, Salmonella 
speci e s, Clo stridium perfringens. Usually, the miero­
organisms are transferred there directly from human 
or animal bodies. Sewage can also be a direct source 
of pollution. Contact with contaminated water may be 
hazardous for human health. These bacteria are basie 
indieators of sanitary contamination of surface water, 
as well as bathing and drinking water. 
E. coli and Salmonella spp. are Gram-negative bac­
teria of the family Enterobacteriac ea e. The first one, 
E. coli, partly forms physiologieal flora of human and
animal colon, but in specific conditions it may become
pathogenie (e.g. when bacteria migrate to systems other
than the intestine or when they produce toxins). Infec­
tions in children and adults manifest themselves by
watery diarrhea. Less common symptoms of diarrhea
are fever, nausea, abdominal pain, stool with blood and
mucus (Cennimo etal., 2007). The virulence of E. coli
strains depends on the adhesion to the gastrointestinal
epithelium, and the production of toxins ( Chattaway
etal., 2011, Kaur etal., 2010). Salmonella is the main
cause of food poisoning, typhoid fever and paratyphoid
fever. Mostly, it is transmitted to humans by contami­
nated food and water (Ohl and Miller, 2001). 
C. perfringens is a Gram-positive, anaerobie, rod­
shaped bacterium producing endospores. The gastro­
intestinal tract of animals and humans is its habitat. 
C. perfringens strains were classified into five types
based on the ability to produce four toxins: a, �' e, 1
(Cavalcanti et al., 2004; Kądzielska et al., 2012).
S. aur eu s is a Gram-positive bacterium of Staphylo­
coccac ea e family whieh is found in the upper respiratory 
tract, on the human skin and the urogenital system. In 
specific conditions, S. aur eu s may cause diseases such 
as: acute skin infections, subcutaneous tissues and soft 
tissues infections, systemie infection, and infection or 
poisoning associated with the production of toxins. The 
symptoms of such poisoning are diarrhea, nausea, low 
blood pressure, septie shock, and even death. The pres­
ence of this bacterium does not always entail infection. 
A large number of humans tum out to be asymptomatic 
carriers of the bacterium (Bien et al., 2011 ). 
The diagnostie assessment of water sanitary state 
is based mainly on the cultivation of bacteria retained 
on membrane filters. The major disadvantage of this 
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